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Abstract We studied InP etching in high density planar inductively coupled BCl; and BCly/Ar plasmas(PICP).
The investigated process parameters were PICP source power, RIE chuck power, chamber pressure and BCly/
Ar gas composition. It was found that increase of PICP source power and RIE chuck power increased etch rate
of InP, while that of chamber pressure decreased etch rate. Etched InP surface was clean and smooth (RMS
roughness <2 nm) with a moderate etch rate (300-500 A/min) after the planar BCly/Ar ICP etching. It may
make it possible to open a new regime of InP etching with CH,/Hs-free plasma chemistry. Some amount of
Ar addition (< 50%) also improved etch rates of InP, while too much Ar addition reduced etch rates of InP.
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Fig. 1. InP etch rate and -dc bias as a function of PICP source
power(W) at 20 sccm BCl; and 15BCly/5Ar plasmas.
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Fig. 2. InP etch rate and -dc bias as a function of RIE chuck
power at 20 sccm BCl; and 15BCly/5Ar plasmas.
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Fig. 3. InP etch rate and -dc bias as a function of chamber
pressure at 20 sccm BCl; and 15BCl3/SAr plasmas.
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Fig. 4. Scanning Electron Microscopy image of etched InP at
15BCly/5Ar, 100 W RIE, 300 W PICP, 7.5 mTorr. PR was still
in the place.
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Fig. 5. Atomic Force Microscopy image of etched InP surface
at 15BCly/5Ar, 100 W RIE and 300 W PICP, 7.5 mTorr.
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Fig. 6. InP etch depth and RMS roughness as a function of
%BCl; at 100 W RIE, 300 W PICP, 7.5 mTorr.
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